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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a communication 
IC unit of an antenna mount type. 
SOLUTION: The multi-layer antenna A is formed by 
combining a base 1 1, a 1st coil 21 formed to the base 11, and 
a 2nd coil 22 laminated on the 1st coil 21 via an insulation 
film 12. A required high inductance can easily be realized by 
decreasing the pattern size of the multi-layer antenna A. 
Integrally joining the multi-layer antenna A with a 
communication IC module B forms a communication IC unit 
C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] This invention relates to the multilayer antenna which can be used especially 
suitable for a small portable communication terminal, the IC card of a non-contact form, etc., IC unit 
for a communication link which uses it, and its manufacture approach. 

[0002] . 

[Description of the Prior Art] The antenna which suits an operating frequency is built into the small 

portable communication terminal and the IC card of a non-contact form. 

[0003] By being formed as a two-dimensional coil on a plane suitable base material, and combining 
with IC module for a communication link, the conventional antenna receives the arrival electric 
wave from the outside, and the electric wave for signal transduction can be transmitted [ antenna / 
the power for actuation can be supplied to IC module, or ] and received between external 
instruments. 

[Probilm(s) to be Solved by the Invention] There was a problem that it was very difficult to carry in 
IC module the top which does not have few cases where it is difficult for it to make pattern size 
small enough and to realize a required high inductance since the antenna is formed in two- 
dimensional [ mere ], and a circuit design becomes difficult, and for a communication link at one 
when based on this conventional technique, and to miniaturize. 

[0005] The purpose of this invention then, by carrying out the laminating of the 2nd coil through an 
insulator layer in view of the problem of this conventional technique on the 1st coil formed on a base 
material Pattern size is made small enough, a required high inductance is realized, and it is in the 
multilayer antenna which can be easily carried in IC module for a communication link, IC unit for a 
communication link which uses it, and offering the manufacture approach. 

[0006] . ... 

[Means for Solving the Problem] Let it be that summary to form spirally on a base material and an 
insulator layer, respectively, and to carry out series connection so that the configuration of the 1st 
invention concerning this application for attaining this purpose may come to have a base material, 
the 1st coil formed on a base material, and the 2nd coil which carries out a laminating on the 1st coil 
through an insulator layer and the generating direction of magnetic flux may become the same [ the 
1st and 2nd coil ]. 

[0007] In addition, the 1st and 2nd coil can be formed in the surroundings of a base material and the 
space field set as the center section of the insulator layer, respectively. 

[0008] Moreover, an insulator layer and the 2nd coil can carry out the laminating more than of two- 
layer on the 1st coil, and the 2nd coil of the maximum upper layer can be protected through a 



2 



protective coat. 

[0009] The configuration of the 2nd invention makes it the summary to have a multilayer antenna 
concerning the 1st invention joined to IC module for a communication link, and IC module at one. 
[0010] The configuration of the 3rd invention joins to one the wafer which arranges regularly IC 
module for two or more communication links, and the antenna sheet which arranges two or more 
multilayer antennas applied to the 1st invention as correspond to each IC module on a wafer, and 
makes it the summary to carry out the dicing of the wafer for every IC module with an antenna 
sheet. 

[001 1] In addition, an antenna sheet may be formed on a wafer, may be formed in a wafer and 

another object, and may be joined to a wafer. 

[0012] 

[Function] When based on the configuration of this 1st invention, the 1st coil is formed on a base 
material and the laminating of the 2nd coil is carried out on the 1st coil through the insulator layer. 
Then, the 1st and 2nd coil can realize a required high inductance easily as a whole while making 
pattern size small enough by forming spirally on a base material and an insulator layer, respectively, 
and carrying out series connection so that the generating direction of magnetic flux may turn into the 
same direction. 

[0013] Although electric insulating plates, such as ceramics besides the plastic resin of the 
arbitration containing an epoxy resin and polyimide resin, and a mica, glass, an insulating film, an 
insulation sheet, an insulator layer, etc. can be used for a base material, the polyimide resin film of 
especially flexibility [ viewpoints /, such as insulation a high frequency property, and junction nature 
to IC module, ] is suitable for it. Moreover, an insulator layer can be formed with the photoresist 
ingredient of arbitration, for example, a polyimide resin system photoresist ingredient, as insulating 
resist film by technique, such as printing and spreading. However, a base material and an insulator 
layer are good also as resist film of the insulation [ both sides ] of the same specification. 
[0014] The 1st and 2nd coil can be formed by technique, such as plating, printing, etching, and 
vacuum evaporationo, to a base material and an insulator layer with the conductive ingredient of the 
arbitration containing a metal, respectively. In addition, the 1 st and 2nd coil can raise the 
dependability of a connection part by carrying out series connection through the beer hall (via hole) 
which is made to penetrate an insulator layer and is formed while making plurality arrange in 
parallel. 

[0015] By forming in the surroundings of a base material and the space field set as the center section 
of the insulator layer, respectively, the 1st and 2nd coil can make effective opening area max, and 
can raise the effectiveness of operation as an antenna. 

[0016] When forming the insulator layer more than two-layer, and the 2nd coil on the 1st coil, as a 
whole, the 1st and 2nd coil can make pattern size still smaller, and can obtain a required high 
inductance. 

[0017] The 2nd coil of the maximum upper layer can prevent effectively the open circuit by 
mechanical damage, degradation by oxidation, the insulation deterioration by humidity, etc. by 
protecting through a protective coat. In addition, a base material, an insulating film equivalent to an 
insulator layer, or the insulating resist film can be used for a protective coat. 

[001 8] When based on the configuration of the 2nd invention, IC unit for a communication link of 
an antenna loading form can be easily realized by joining the multilayer antenna concerning the 1st 
invention to IC module for a communication link at one. In addition, you may join to the inferior 
surface of tongue of the base material of the lowest layer of a multilayer antenna, and IC module 
may be joined on the 2nd [ of the maximum upper layer ] coil through a suitable insulator layer or a 
suitable insulating protective coat. As for the terminal of a multilayer antenna, at this time, it is 
desirable to pull out on the inferior surface of tongue of a base material, the insulator layer of the 
maximum upper layer, or a protective coat, and to join to the terminal of IC module directly. 
[0019] By joining to one the wafer which arranges IC module for two or more communication links, 
and the antenna sheet which arranges two or more multilayer antennas concerning the 1st invention, 
when based on the configuration of the 3rd invention IC unit for a communication link of two or 
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more antenna loading forms can be made at once on a wafer, and IC unit for a communication link 
can be easily mass-produced by carrying out the dicing of the wafer for every IC module with an 
antenna sheet. In addition, dicing means dividing and cutting a wafer for every IC module. 
[0020] If the production process of IC module and the production process of a multilayer antenna 
can be made to continue and an antenna sheet is formed in a wafer and another object when forming 
an antenna sheet on a wafer, synchronization of both production processes can be arranged in 
parallel and carried out. 
[0021] 

[Embodiment of the Invention] the following and a drawing -- with --**** - the gestalt of 
implementation of invention is explained. 

[0022] The multilayer antenna A comes to have a base material 1 1, the 1st coil 21 formed on a base 
material 1 1, and the 2nd coil 22 which carries out a laminating on the 1st coil 21 through an 
insulator layer 12 ( drawing 1 , drawing 2 ). 

[0023] As for the base material 1 1 and the insulator layer 12, the space field K is set up in each 
center section, and the 1st and 2nd coil 21 and 22 is spirally formed around the space field K on the 
base material 1 1 and the insulator layer 12, respectively. However, the 2nd coil 22 has few number 
of turns than the 1st coil 21, and is formed in small pattern size. Moreover, it is protected through the 
protective coat 13 which carries out a laminating to an insulator layer 12, and the 2nd coil 22 is the 
terminal Al of the multilayer antenna A, and A2 on a protective coat 1 3. It is formed. 
[0024] Terminal Al It connects with the periphery edge of the 1st coil 21 on a base material 1 1 
through two or more beer hall 33a on a protective coat 13, 33a--, land 34a on the insulator layer 12 
connected mutually, two or more beer hall 34b, 34b--, and land 31a on a base material 1 1. The 1st 
coil 21 is clockwise formed inside from a periphery edge, and the inner circumference edge is 
connected to the inner circumference edge of the 2nd coil 22 on an insulator layer 12 through land 
31b on a base material 1 1, two or more beer hall 32a on an insulator layer 12, and 32a--. Moreover, 
it is clockwise formed outside from an inner circumference edge, a periphery edge minds land 32b 
on an insulator layer 12, two or more beer hall 33b on a protective coat 13, and 33b--, and the 2nd 
coil 22 is a terminal A2. It connects. That is, series connection of the 1st and 2nd coil 21 and 22 is 
carried out so that the generating direction of the magnetic flux by the common current may turn 
into the same direction. 

[0025] Parallel connection of 32a, 32a, -, 33b, and 33b- is carried out on a protective coat 13 or an 
insulator layer 12, respectively, and it is joined to the beer halls 33a, 33a, --, 34b of each class, 34b-, 
and the corresponding lands 34a, 31a, 31b, and 32b ( drawing 3 ). However, the combination of beer 
hall 32a and 32a- and land 3 1 b is illustrated by drawing 3 . 

[0026] The multilayer antenna A is a terminal Al and A2. ( Drawing 1 ) and the arrival electric 
wave from the outside can be received, and it can be made to operate by minding and connecting 
with the IC module B for a communication link as an antenna which transmits a transmitted electric 
wave outside. At this time, by enlarging the inductance of the multilayer antenna A enough, only the 
equivalent capacity in the IC module B can be used for the capacity for resonance combined with the 
multilayer antenna A, and it does not need to form an external capacitor. In addition, as for the 
dimension of the multilayer antenna A, it is desirable to unify with it of the IC module B and to set it 
as min. 

[0027] In the above explanation, a setting change of the insulator layer 12 and the number ot 
laminatings of the 2nd coil 22 which carry out a laminating on the number of turns and pattern size 
of the 2nd coil 22, and the 1st coil 21 can be suitably made according to the necessary inductance of 
the sum total with the 1st coil 21, respectively. That is, the laminating of an insulator layer 12 and 
the 2nd coil 22 may be carried out to the multilayer more than two-layer on a base material 1 1 and 
the 1st coil 11. Moreover, the direction of a volume of the 1st and 2nd coil 21 and 22 and a topology 
may be changed into the gestalt of arbitration other than illustration that the generating direction of 
the magnetic flux from the 1 st and 2nd coil 2 1 and 22 should just be the same direction. 
[0028] In addition, irrespective of drawing 1 , it may be made to fully dissociate from the IC module 
B, and the multilayer antenna A may be arranged, and may connect both electrically through a 
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suitable lead wire. 
[0029] 

[The gestalt of other operations] The multilayer antenna A is formed in the same size as the IC 
module B for a communication link, and it can join to the IC module B at one, and it can form the IC 
unit C for a communication link of an antenna loading form ( drawing 1 ). It is fixed on a protective 
coat 13 with the electric conduction adhesives of an anisotropy, solder, etc., and the IC module B is 
a terminal Al and A2. It connects electrically. However, the terminal Al on a protective coat 13 and 
A2 It shall arrange according to the terminal array of the IC module B. Moreover, it sets to drawing 
I and is a terminal Al and A2. It may form in the inferior surface of tongue of a base material 11, 
and the IC module B may be joined to the inferior-surface-of-tongue side of a base material 11. 
[0030] The IC unit C for a communication link can join at one the antenna sheet AS which arranges 
two or more multilayer antennas A and A-- to the wafer W which arranges regularly two or more IC 
modules B and B~, and can mass-produce it at once ( drawing 4 ). However, drawing 4 (B) is the Y- 
Y line view equivalent sectional view of this drawing (A). 

[0031] The antenna sheet AS has arranged the multilayer antenna A of drawing 1 , and A--, for 
example, is manufactured according to the production process of drawing 5 . Namely, IC modules B 
and B on Wafer W -- According to an array, two or more 1st coils 21 and 21 -- are arranged and 
formed on a base material 1 1, and it is the 1st coil 21 and 21. -- The insulator layer 12 which 
consists of insulating resist film is formed upwards, it is made to correspond to the 1st coil 21 and 21 
--, and the 2nd coil 22 and 22 -- are formed on an insulator layer 12. Next, the 2nd coil 22 and 22 -- 
Form a protective coat 13 upwards, and it is made to correspond to the 2nd coil 22 and 22 --, and is a 
terminal Al and Al on a protective coat 13. --, A2, and A2 -- is formed and the antenna sheet AS is 
completed. However, the lands 31a and 31b on a base material 1 1, the beer halls 32a, 32a, --, 34b on 
an insulator layer 12, 34b--, the beer halls 33a, 33a, --, 33b on Lands 32b and 34a and a protective 
coat 13, and 33b-- are the 1st coil 21, the 2nd coil 22, a terminal Al, and A2, respectively. It shall 
form. 

[0032] Thus, it joins to Wafer W through the electric conduction adhesives of an anisotropy ( 
drawing 4 (B)), and the antenna sheet AS formed in Wafer W and another object is a terminal Al 
and A2. The IC unit C for a communication link and C~ can be formed on Wafer W by minding and 
connecting electrically each multilayer antenna A and the IC module B. In addition, the antenna 
sheet AS at this time is a protective coat 13, a terminal Al, and Al. --, A2, and A2 - side shall be 
joined to Wafer W. Then, the dicing of the wafer W can be carried out to every IC module B and B- 
with the antenna sheet AS, and the IC unit C for a communication link of an antenna loading form 
and C— can be mass-produced. 

[0033] In addition, the antenna sheet AS may be directly formed on the wafer W which arranges the 
IC module B and B-. That is, while forming a base material 1 1 on Wafer W, making it correspond 
to the IC module B on Wafer W, and B~ and arranging and forming the 1st coil 21 and 21 -- on a 
base material 1 1, a base material 1 1 is made to penetrate, and it is the terminal Al of a beer hall 
form, and Al. --, A2, and A2 -- is formed. Henceforth, it applies to the production process of 
drawing 5 correspondingly, and is the 1st coil 21 and 21. - What is necessary is to carry out the 
laminating of an insulator layer 12, the 2nd coil 22, 22 --, and the protective coat 13 to order, and 
just to form them upwards. Each multilayer antenna A in the antenna sheet AS is the terminal Al of 
the beer hall form on a base material 1 1, and A2. It can mind and can connect with the IC module B 
with which it corresponds in Wafer W. 

[0034] The pattern size of the multilayer antenna A of the IC unit C for a communication link of 
such an antenna loading form is the same as that of the IC module B, and can include it in a small 
portable communication terminal, a small IC card, etc. at a compact. 

[0035] In the above explanation, the inductance of the 1st and 2nd coil 21 and 22 can be further 
enlarged with the means of mixing and laying high magnetic materials, such as a ferrite, under a 
base material 1 1 and the insulator layer 12, respectively. 
[0036] 

[Effect of the Invention] According to the 1st invention concerning this application, by carrying out 
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the laminating of the 2nd coil to the 1st coil on a base material through an insulator layer, as 
explained above the 1st and 2nd coil Since series connection can be carried out and it can be made to 
operate as a coil of one so that the generating direction of magnetic flux may turn into the same 
direction Pattern size is made into min, a required high inductance can be realized easily and there is 
outstanding effectiveness that it can carry in IC module for a communication link easily. 
[0037] According to the 2nd invention, IC unit for a communication link of an antenna loading form 
is easily realizable by joining the multilayer antenna concerning the 1 st invention to IC module for a 
communication link at one. 

[0038] According to the 3rd invention, IC unit for a communication link of an antenna loading form 
can be easily mass-produced by joining and carrying out the dicing of the wafer which arranges IC 
module for two or more communication links, and the antenna sheet which arranges two or more 
multilayer antennas concerning the 1st invention to one. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multilayer antenna characterized by forming respectively spirally on said base 
material and an insulator layer, and carrying out series connection so that it may come to have a base 
material, the 1st coil formed on this base material, and the 2nd coil which carries out a laminating on 
said 1st coil through an insulator layer and the generating direction of magnetic flux may become the 
same [ said 1st and 2nd coil ]. 

[Claim 2] Said 1st and 2nd coil is said base material and a multilayer antenna according to claim 1 
characterized by forming in the surroundings of the space field set as the center section of the 
insulator layer, respectively. 

[Claim 3] Said insulator layer and the 2nd coil are a multilayer antenna according to claim 1 or 2 
characterized by carrying out the laminating more than of two-layer on said 1 st coil. 
[Claim 4] For said 2nd coil of the maximum upper layer, claim 1 characterized by protecting 
through a protective coat thru/or claim 3 are the multilayer antenna of a publication either. 
[Claim 5] Claim 1 joined to IC module for a communication link and this IC module at one thru/or 
claim 4 are IC unit for a communication link which comes to have the multilayer antenna of a 
publication either. 

[Claim 6] each IC module on the wafer which arranges regularly IC module for two or more 
communication links, and a wafer - corresponding - making ~ either claim 1 thru/or claim 4 - the 
manufacture approach of IC unit for a communication link characterized by joining the antenna 
sheet which arranges two or more multilayer antennas of a publication to one, and carrying out the 
dicing of the wafer for every IC module with an antenna sheet. 

[Claim 7] An antenna sheet is the manufacture approach of IC unit for a communication link 
according to claim 6 characterized by forming on a wafer. 

[Claim 8] An antenna sheet is the manufacture approach of IC unit for a communication link 
according to claim 6 characterized by forming in a wafer and another object and joining to a wafer. 
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3 2b(C^^nT^5 (03) „ /"cfcL, 03(C(4, 
m>-;l/3 2a, 3 2a-, 5 5/ F 3 1 b 

[0 0 2 6] ^17VftA(4, *? Al , A2 
Tii{iffl©I Ctfa-;l/B tc^-T 5 ci:(c J: t) (0 

mm%7y7-i-tLxwmz-e%zttfx2%<> c© 
&m7V7"t am v?9*y 



(4) 



lc«fcD> I c*5>A-;i>Brt©3H0RS*©# : &?iJffl1'* 

[0 0 2 7] fcLkOKWfcfc^T, gf2©3-Y/l/2 2© 
y+h-TX, Sloa^VZ l ±lciW/f "fS 

tenuii 2, wi2<D3jn2 2<Dmmmt> zti?n% 

±K2WiU:©£JBK»BLTt>J:v\, Sl.S 
2 0)3^2 1, 2 2©tf^ &ffiJ&J!Bti, Wl, 
82(53^1/2 1, 2 2ft*6©IBIl©^£fotfBM& 

ltHT»ntf* < , H^K©ffiK©te»K*E bT & J; 

[0 0 2 8] ft*, ^i7>ftA(i, 0 1 lC}6)P)-r, 

#tH«rt LTii#**»WKtttt bT t J: v. 
[00 2 9] 

[«!©*»©#«] ^17Vft A Hlffl<Dl C4& 20 

bT, 7>-f ^JSKUBOiHiffl I Ca- v h 
CZBf$.?%Z£tfX%2> (HI) o 1 Ctfa-;VB 

3±lC@^$n, «8?A1 , A 2 (cUmWlcg^StlT 
1^5. fc£U fiMKl 3±©«?A1 , A 2 «, I C 

t a -iv b © jsffew t Tie^'j-r 5 1 0 k t 

§ 0 $fc, HlKfe^T, JS^Al , A2 £«#1 1© 
TIKMU iCti?a-;l/B4ittl l©Tffi»- 

[0030] afiffl i C3-7 hcii, ffiao i c*s> 
^ijyftA, A-^E^-r^y^y-hASi: 

4) c fc/cb, 04 (B) l±, HH (A) ©Y-Y«fc 

[00 3 l] Tyrtiz-hA Sli, 0l©£J17y7- 
^A, A- -^B2?iJbTfc l 9, fcfc^.lfEl5cDii^XfilC 
^oTSiii$n^o "f ">x/nW±©I C^a 
-;l/B, B -©BE^Jtc^fcrttT, Stt l l ±Klga«DSB 40 

l©3-Ol/2 1, 2 1 -£E?iJbTffMb, ^103^ 
;l/2 1, 2 i"^fc|6MHt©U5>XMlfr&a*«W 

1 2£HMU 8 1 <03^;V2 1,21 -KttJ&SHfT 
ffetiUgl 2±tcS!2©3y;l/2 2, 2 2-%&1&?&o 
#tfC, g5 2©3-i'/l'2 2, 2 2-±E«Wil 3*»l« 

b, SJ2©3*Ol/2 2, 2 2-lC^ttfiIIl 3 
±fc*FAl , Al -, A2 , A2 -«)SLt7>f 

K3 1a, 3 1 b, fetttltl 2±©£7*-rt'3 2 a, 

3 2a-, 3 4b, 3 4b -, 7^K32b, 3 4a, 50 



ftffl 2001-156524 
6 

Sill 3±©e'7*-^3 3a, 3 3 a- -, 3 3 b, 
3 3b -tt, Zft^fts fBl©3>r;l/2 1, 312 ©3>f 
;l/2 2, iffi^Al , A2 t£t>l,cBtft?%t><0£t2> 0 
[0 0 3 2] £©£?(£ bT^x^WkS^tCffMI" 3 

Tyri-i/- h A S tt, t a.fcm#tt©j»*»«8ii£ 

/1-bT^xMWlC^b (04 (B) ) , 4S^A1 . A 
2 ^bT^^JiTyf-tA, I Ctfa-;VB%t« 

-vhc, c-£JfM-f5c£tfTt3o c©i:£ 
©7yr^y-hASti, ftSBil 3, 48? A 1 , Al 
A2 , A2 •••ffiJfctfx'NWfcSte'f 5fc©i:1"*o 
^CT, Tyft^-hAS fcttlOxAW* I 
y*a-/l/B, B-- -c ,- i;(c^V->y^b, Tyf-i-mmB 
©jUtffl i c 3-7 h c , c-*a&-f*cfctf?fr 

[0 0 3 3] 7>-fti/-hAS(i, I Cti/'a 

-;l/B, B- •Jfcfil9J1"*9x^W±fc:i68HfcJ#bTfc «fc 

(/>„ tftfe^, ^X/NW±tCJttttl l£ffMb, ">x/n 
W±ffllC ; ev f a-;bB > B-KtttSS-tfTSWl l± 
fc§n©3^/l/2 l, 2 l-fcBBajbTJBfiWSfcfcfc 
£, Sttl l £ma£-ltT£7*-;W£©i^Al , A 

1 --, A2 , A2 vm. m5(Dmmxm 
tc^bT^ i <Da4)i2 1 , 2 i-±ictmm\ 2. & 

2 03^2 2, 2 2-, «sflii 3ttimmmLXB 
dfrtttf*^. ryfty-hASW^iTyft 

Ati, l±©e7*-;We©«^Al , A2 Srtt 

b, ^x^wrtcwisfs i ct^a-^Bcaa*"*"* 

[0 0 3 4] £©£?£7yx^j§»©J§flffl I C3 

y'a-^BiilBl-T&O, ^^©ft^fflilteJS*^ I C 

[0 0 3 5] U±©IKWK*3V>T, ittll. 1 
2»cii, fn^x?'!' b&£©iW&ttW$£iiA 
b, St£f£&if©¥!£icj;'3, a u ^2©3^f;l/2 

i, 2 2<o<<y#t$yx*-M±$<t%c£tfT*2 

[0 0 3 6] 

i«wtc«tntf, 3&H±©si©3-</i'Cte»jK%^b 

rffi2©3^;l/*fBJB-r*ci;fc:J:oT, »K ^2© 
3-T;Wi, fiKm©^^lSj^H-^^*5«fc9tcifi5>J 

So 

[0 0 3 7] 352^]^^^*, 28 1 mm&Z>%MT 
Vx^^ji^fffl© I C^isj.—MC—fofc&at&Zt 
icj;0, 7yx-t«ig«©ilffiffl 1C1-7 h^rS^tc 



(5) ^^2 0 0 1 - 1 5 6 5 2 4 

7 8 

co o 3 8] m3mmc&nif, mmmm<D i K-^mmm 

[01] ^/®7yr^O^»W^0 11 -aw 

[02] ^mryT-i-omm^m 1 2---*e$i§? 

[03] Bl0X-XttfclSffi3Jfc*:Wri5ig 10 1 3 •••«■« 

[0 4] ItifiXSKHBH ( 1 ) 2 i-»ioa^ 

[05] IBBXSftHH (2) * 2 2-»203-C/l/ 



[01] [02] [05] 




[03] 





(5D int. ci. 7 mmtm 

H 0 1 Q 1/38 



F I 

G 0 6 K 19/00 
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